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(54) PROPELLER SHAFT 

(57)Abstract: 

PURPOSE: To restrain the vibration and noise of a 
propeller shaft by inserting a cylindrical article whose 
diameter can be radially expanded by a centrifugal force 
to the inner side of a main body cylinder and attenuating 
the vibration by the friction force between the inner 



periphery surface of the main body cylinder and the 
outer periphery surface of the cylindrical article. 
CONSTITUTION: A cylindrical article 3 inserted with 
freedom of relative rotation in a main body cylinder 1 is 
not mechanically restricted against the main body 
cylinder 1 when the rotation of a propeller shaft is 
stopped, but in the case of rotation, thereof its diameter 




is radially expanded by a centrifugal force the rotation 
and its periphery surface is tightly stuck to the inner 
periphery surface of the main body cylinder 1 with its 
possibility to make relative relation thereto. In this state, 
because some frictional attenuation is generated by 
such a structure that the relatively slidable and rotatable 
cylindrical article 3 is brought in slidable contact with 

the inner periphery surface of the main body cylinder 1 in relation to the resonance of the 
propeller shaft by an external vibration source at the time of the propeller shaft rotation, a 
resonance response can be reduced. Thereby, generation of the vibration and noise of the 
propeller shaft can be restrained. 



(i9)0*H#fw (jp) 02) & H 4# jft & ^ (A) aowwwaw** 

mm^7- 167211 

(43) &MB ¥^7^(1995) 7£4 B 



(51)Int.CL s 






F I 




F 1 6 F 15/10 


B 


9138—3 J 






B 3 2 B 1/08 


z 


7415-4F 






5/00 


B 


7421 -4F 






gg OK 17/22 


z 








F 1 6 C 3/02 






mm* 


m* wxmvm fd 5 h) 


(2i)m«#^ 


#S¥5- 341845 




(71)tHSA 


000003159 




5 ^(1993) 12£ 13 H 




jus** jfeK a *«^bt 2 t a 2 # 1 * 








(72) %m 


3MH 








mmm 












im urn 

g(g^#^i5^wmr^^#i5i5#S!! * 













(54) BjMUOfclM 



(57) 

[I ft] F R PSI^D^7'>+7 H©Jg«l*«ttfH^ 

[M F R p i ©rt<BI£, niftfcft 9 




(2) 

1 

Mil FRPW*M£rrs7°n^s/-v7 

§;^T?>7°p^77-v7ho 

msm 2 ] mmmmmtm.^ f r p K©*f*i 

©J±S*Ot/MV\ 11**11 ©7°P^77-v7ho 
[11*113] tMBRlttft©l7^©3MWffiJt 

t\ F RPS*{*M£DJi7'5^©'3l ? Jr«fElaJtJ:Dfe"At 10 

t\ lt*i|jlX«2©7 0 P^77-v7ho 
Di*lJH] fufBRlfWA R$#fc£-£A^£® 

t>'S$D&&££iJsaLfc^fr£>ft&> liM 1 ftV^L 

3©^f7aMCH2i6©7°P^77-\'7 ho 
[11*115] MI3RKtt^\ YmVfcZV&Z-fifa 

7 h„ 

[ii*^ 6 ] mmmwmimxmmminm 

Di&#tf, Rffitt©^fifa&$ffifc£5fcP^nLT^ 20 
Il*ll5^7°n^^i/ J r7 ho 

[n*s 7 ] f&t™tt» -mmwtmm ltc i 

#©$!?&&£*^3Rf^*:fr?>£3, 11*111 ftt^L 
3©^f'n^cfEli©7°P^77-v7 ho 

ft < £ 1 2 *©^ 5 jA&fc «fc D , '>ft < t 2 "OOSBft 
fc#iJ<*nfcR13[fl;fr5ft3, 11*11 1 ft^L3©^-f 
tlfr 1 "die© 7°P ^ 7 7 + 7 h o 

[0 0 0 1] 30 

7-Y'7htlt§o 
[0 0 0 2] 

mmmm m-, #x*/i/#-©®£fre>«sst©fi 

<D-~D<D5&t h£^SM©&©fr 

bF k p ( mmt > > s - v) Mwtctcf^ 57 

«^/jW^tiT^S*\ <: ©*?#£, SiJ8, #14 40 
C F R P 

WMt7°y X ^ >y # ) iffi-ft 1 1 ftX ^3 . 
[0 0 0 3] gij$©7P^77i>7 Mi, X77*7fr 

p) 5 * t ft h ;i> 7 &mt 5 5 d t ft 

p>> *#ftll^MMifct5^feJ7 
£ft> *ttiJ*^, &£>0S£fa©Jgi&tf£12 
ftT<3d£fr^ «7 siAWjta*©*t^t©, 
<t tf , iiii^i©^? ft t © # m n n § o 

[0 0 0 4] 

[mmmb&ottmim ±$©$n<, 7p^7 50 



#f?W 7- 1 6 7 2 1 1 

2 

7-V7 h©!Mtfe^TS*W^!S£bft^tl(fft5.ft 

{gffl0$5i(T«iiLft^H WMress d 
t (^b®%fc&mM*®n-?%%zt) pm© 
fi t> h >w *mx % m 0 mm? x 1^3 d t xh 

[0005] f r p xmrnrnw^^Mcmmt 
mmufaft mt, 7°p^7 7 -v 7 h ©@$r;«it» l 

T, fe^0$»O^Tti± 1 0-2 0° , flD'^fSt 
4 5 0 (cT5©^lt?j]10^r-$>D, Wtfc 
^ tlf * #5 Hlft It lt-%L L ft </ \ Lfcft-oX 
it, 7 * 7 h ©Wife J; tf I^Jlf-ft if ©If-JIS ^# 

it uc±.x\ mw&fafi m&G#xmw&mmi$ : 
%as?i" 5 d tjcftsftv ^ < t±, f r p w*'i©s 

#^^]©#tt*^H< Lfc7?^^Jft©^\ ^^».© 
ElojftiStt/jN^ftliltftSo FRPS*f*if 

[0 0 0 6] T°0^77-V7 bKlt, MitL^o iJQ&tl 
©flSlct^ x>77A^© h;l/7%4©^fiitff-aii^ 
^©Jiij]^, fttg^©llijfe WlIis <DiH#<o!f id 

aaUcf^ffl-fSo d ti6©^0»fc J: 5/1^1 1 7°d 
^ 7 7^ 7 h ©HtjU&Rtf-at 5 7°n^7 7-V 7 

ht±4±liM^ftO, *tftlSli]^Ilt^^.t§o 0 
$i b h ;l/^*filt 5 ^5 7°o^7 7-v 7 h ©S*W 

lit ^Ht^e Lf^IIIltWS Ll^ tT-t±ftt\ 
[0 0 0 7] ^*©1'^©7°P^77^7 htt, t/itt 
^"P^axf— ;I/%fflV^TV>S©7, 7^7 h©)l7] 
|aj©#tt$^S^73 ^J©'J$tt$ t mx& 5 © L 
X, F RPS7°P^77^7hT«5 i ct^fccfc9t, 

ii^^©#tt*^b<ffiv7 ^©fcfe, xf— m-f 

u ^ 7 7 * 7 h T* « i! t ft ft ^ -3 /t J: 0 ft fg V ^ & 

[0008] d mmmm 5 fcm%M<om 1 1 
m T<T©nfj^ (nauip^^) ©JgJ«t, 

J fft0iff#©J3&»fcttLT, 7°P^77-V7 h©[lt 

[0 0 0 9] ZCX& < 'iihtl^mt, k ttjmtf 
££Tfc, 7°P^77-V7 hij©W5^f£< Lx II 

a j f>Ht©%4*fi<ffl]A«fc5 fc-rs^TSs. tft 
^^7p^7 7+ 7 h vmmmwkmiW %-mm% 

BfLSo fetittf, ffiPS 6 3- 1 9 9 9 1 5*t£ffiT* 
li4?U 7 7^ 7ft ^©flffif*^f-a-7rt^t^J:||$^ 
ftO, ^¥4 -9 4 9 2 1 ^SiTHif-a-7gJ^ 

rSf 1iJg^, fe 5 tHiRIi^ ic Lk 0 1 § o 

T^§o L^b7flJ;9W?S7t )S0Xg*«iC 
fto fc 0 , @$e^7 7XMXS d i:^It L < ft ofc »5, 



(3) 

3 

i/ * 7 h (omnmcmmti^ us* h <dpm^ ? 

fee 

[ooio] d©^©lWfi, ±$Lfc$* 

< , safe i mm^^n^mmm u# § 7p ^ 

[0 0 1 1] 

mmzmm § £ & m ±m § w^ifig-r s fc a 

fc, «KD^©^D^'>+7htt, FRPi!*TO£ 
^57P^7^-V7ht*5^T> *f*M<D«^ 0 10 

kLfl T tM^LWjLl Wv lllll/V I^M i J^H 1 IM- - 111 

[0012] mi^x^mmmmmm, ret 

^Tfc<tV\ SSKSfc, R®«i, g^tffifcSil 

©sw t S ftfc RfSttfr S 4 o T V fe J: v\, 
[0 0 13] 

[fM3 LtDi9S7"a^7->t7 Hc&^Tfi, FR 

t t ft u * s*t me @ ft t s n 5 „ t * % , 

rt^£ftfcP3fSMfi, 7n^7 ->-v 7 h ©HfifciLUS 
£ (i Mm K ft L T«fi<] f C ffij£ £ ftT l^fc 1/ Site 

/H^H^RVJifi 1 UN 1 IjI H iih 1 1 ^ 
[0 0 14] ^ttltfe^m ISWflHfenJt^ 

Rifittti^ 7a^7^-v7h0$5B#©> MMi^ 
&8r*{6<T?*, 7p^v^7 hoilij&cktfSt© 40 

[0 0 l 5] fc<tF«JifP31§ltt1»tta^ - P*ft18frt^ 

[0 0 16] «fcW?RfOT3©ttfi^ F R PS* 

ft, RMttft©S77fft©3MffT#^ FRPl*ft 



fill 7- 1 6 7 2 1 1 

4 

[0 0 17] 

imam wtk, #fgw©7P^s/^7h©i$L 

t^T, Hi F R PS® ttftfr b&S*ftff LTt3 

tea aai Tttn7j©i»)^;rxUTfes) , mnm 

[0018] *fMJ© F R P S7n^ 7 h £81$ 
tSvhU^XtfjifcUm xt°+7i])]^ 7x7- 

HI, fciifclf, ,fU75H\ sl?y*-^-h\ 

ffi, 77 = K««t : ^^ffl 1 5 £ ^BJ^T'fe D> Cti 
[0019] ±IH© cfc HFR PS*f*M 1 ©rtlK, 

Rfi^3^wf$nT^2» 0 r®^3^ ®mw 
^m>wnc^t)mmmm 1 ©rtsffifcfBtftss 

OP^mWl 3 ti, 7°U^y 7-V 7 h ©0151? ±P^t(±, 
^"-fSo ^LT, C(7)RM«^3«, Mtfcts * 

ftffi i w uffl ma^m tftzx^ic. Mm 1 1 ^ 

[0 0 2 0] CI ©R'^tt^ 3 It, \m.ft F R P 
l\ S/c, Rfjttft3©fi770^>]l?I5Mfifilt^, FR 

p'mm i ©ji^j^^o'i^Krrffjt «t o t^ti^ t 

»i:o)F RPTi^7L I 1 1 ' . i '1 *' 1 11 II Jlir, 

[00 2 1] RK^3tt, J:IB»M'jtiS}r#^nI 
IgttSfcfefC, ftt^^B 2 *^LH 5 \zm i 5 £ 
#f$£tlT^S 0 l2^^«igiCfeV^Ttt, Rlf*3 
a tc 5tfA,:Kfc&tf S3! 0 4 a ftliStiTfe 0 , 

[0 0 2 2] KJ3.-1 5 %\Xl r ,|7H, S h C ?CD 

g¥77injtEt>~§^ o ja^ 4 b *^^(q] t mm&m n 

tt^o u^M©«0^4 btt, RMf*3b©gf- 
770©^iiffi 5a, 5b ic^St [Ifln btl^ 0 
[0 0 2 3] H 4 fC/^TfiljiT'ti, Rffi*3 c fc, If 

^iRjKSJiurstfs i*©fc;jDiA^4 emmhtxx 

$5 <9 , t;j 0 4 c SIWI3 < Cttio TffiST' f 5 J: 



5 

[0 0 2 4] 0 5fC^t«Kfeti, R1^*3d*\ m 
£|R]£llLT$EtfS4>ft< fct>2#£>9]!)5&#4 d, 
4 d fcf&ttS Cttio TtitOllTffiRMW* 6 a , 

6 b ( <\ i i'i ii 1 H ' ^ij^iTla 

[0 0 2 5] £ © £ 5 fc&Drf) fc«fc D ffigRjffift RM« 
fj3 (3 a, 3 b, 3 c, 3 d ) £#{*t!i 1 fclWS 
CttcfcO, 7°U<yi/-\'7h0M'^W±m^i., rm 

ic t:> fc - . T ^ ! 1 1$ I T I ^ I v 7 o ^ 7 y 1 7 h |n| fe 

^ns^, Rif«*3 fe*f*M i tomtoms 

[0 0 2 6] Rii«^3tt, 1 Jc*tUW«§ 

m i <ommt<offlzmm>fcft : ?i8Wrti i ±v, *» 

[0 0 2 7] RfStttj3«t!«, jt&*l£fiJffiLTg 
l/\ Rm^3^HlS]ffi(±ia^^ti;oT*^ 
£:tf-z?t3 0 7°n 

JtbOO, ftMO^J 9 4 a, 4 b, 4 c, 4d£S 
[0 0 2 8] ftfe, #3SI£©7P^7S/+7hfc*^T 

ti, F R p SAiAfj £ ^ fcteB 

t>«fclA, ^Miat!^ « U^^Mittft, 7 

;l/ A H^l ^ 5 o c © «t 5 * 5/-;Wffif8K «fc 
D, A^^lA^Dfitllf-KAU g^©JS^£ 

[oo ><)] i , ^ oH ' A I i 1 

fro, M£i;oTl#lIb*^i^ 



4) 7- 1 6 7 21 1 

6 

[0 0 3 0] £1S»©EAA£«»L 

- uo/^ii- hM, 1- R P ,i KAi j . >, I A- i 1 

TJ±AT5 0 

[0031] ^t, mmmmz^yy^v^hm 

yx7x^r Mfx^gpcOliH, fc<t, A^yxyx^h 

#^ffitc, ft%i7jy*BJ$,L?tS<t, /N^yX7x 
-Y h*S^*SB50iS&&tf F R P W*»'iJt£^5 

20 [0 0 3 2] 

7°U^yi/^7 h0M'&cm\ 

[«if.if)f?fii|t4-filiiijn 

[0 l ] *f»-«W<:f£§ F R PS7°p^y-¥ 

30 7 hcOg|5 / 7jMrifiglT £ fe?)o 

[02] 0 i <D\mm'flv-mKtmmx&z> 0 

[0 3] ^ij£DI I Jt'«^©f?IJ^^tf«10T^§o 

[04] \mmmwm\m^tmmxh^ 0 
[05] ^ a tcgijopjti w/mm^tmrnx^o 

1 FRPfi*(*H[ 

2 #l»f- 

3 Rfi«a 

3a, 3b, 3c, 3d Rolf* 
<40 4 a, 4 b, 4 c, 4 d tjjOJA* 



1 




[0 5] 



